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(57) ABSTRACT

The present invention relates to a thermowell blocking appa-
ratus for a high-pressure reactor used in a desulfurization
process, which can rapidly prevent noxious high-temperature
and high-pressure gases from leaking out of a high-pressure
reactor when the noxious high-temperature and high-pressure
gases leak from the high-pressure reactor due to unexpected
damage occurring to a thermowell used for measuring a reac-
tion temperature of a catalyst. The thermowell blocking appa-
ratus can prevent the economic losses caused by the stoppage
of the desulfurization process, and can reduce consequential
damages to human life, the environment, and the like.
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THERMOWELL COMPOUND APPARATUS
OF HIGH SHELL FOR RESIDUE HYDROGEN
DESULFURIZATION

TECHNICAL FIELD

[0001] The present invention relates to a thermowell block-
ing apparatus for a high-pressure reactor used in a desulfur-
ization process, and, more particularly, to a thermowell
blocking apparatus for a high-pressure reactor used in a des-
ulfurization process, which can prevent noxious high-tem-
perature and high-pressure gases from leaking from a high-
pressure reactor without doing harm to human life nor the
environment and stopping a desulfurization process when the
noxious high-temperature and high-pressure gases leak from
the high-pressure reactor due to the unexpected damages to a
thermowell for measuring a reaction temperature of a cata-
lyst.

BACKGROUND ART

[0002] Generally, heavy oil, including diesel oil, natural
gasoline, straight-run gasoline and cracked gasoline pro-
duced in the petroleum industry, contains various sulfur com-
pounds.

[0003] These sulfur compounds cause serious pollution of
heavy oil, and heavy oil containing these sulfur compounds is
discharges noxious and corrosive sulfur oxides when it burns.
[0004] Desulfurization is a process of producing low-sulfur
petrochemicals by removing the sulfur compounds having
the above problems from heavy oil. In the desulfurization
process, the sulfur compounds are removed from heavy oil
using a high-pressure reactor.

[0005] That is, in the desulfurization process, the high-
pressure reactor is filled with a catalyst for accelerating a
desulfurization reaction, and then the sulfur compounds con-
tained in heavy oil are removed using the catalyst, thereby
producing low-sulfur petrochemicals.

[0006] Meanwhile, in this desulfurization process, since an
exothermic reaction is conducted in the high-pressure reactor,
reaction temperature becomes high. This high reaction tem-
perature influences desulfurization conditions, catalyst, and
the like, and thus it is very important to accurately measure
this reaction temperature.

[0007] Inorderto accurately measure the reaction tempera-
ture, the high-pressure reactor used in the desulfurization
process is provided with a thermowell.

[0008] This thermowell is welded at the front end of a
protection tube passing through the body of the high-pressure
reactor, so as to be immersed in the catalyst charged in the
high-pressure reactor. A temperature sensor is inserted into
the thermowell and protection tube to measure the actual
temperature of the catalyst.

[0009] Accordingly, the temperature of the catalyst mea-
sured by the temperature sensor can be monitored in real time
in a process control room through a temperature transmission
unit.

[0010] However, such a conventional thermowell is prob-
lematic in that it is easily influenced by slight movement of
the catalyst in the desulfurization process, and thus a portion
in which the protection tube is welded thereto becomes easily
damaged, and in that, when noxious gases leak out through
the damaged portion thereof, the desulfurization process
must be instantly stopped.
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[0011] Thehigh-pressure reactor is operated at a high pres-
sure of about 160 kg/cm® and a high temperature of about
440° C., and includes hydrogen sulfide (H,S) and ammonia
(NH,) in concentrations of 1,000 ppm therein. When the
noxious high-temperature and high-pressure gases leak out
through the damaged portion of the thermowell, there is prob-
lematic in that human life and the environment are seriously
damaged.

DISCLOSURE
Technical Problem

[0012] Accordingly, the present invention has been made
keeping in mind the above problems occurring in the prior art,
and an object of the present invention is to provide a ther-
mowell blocking apparatus for a high-pressure reactor used a
desulfurization process, by which the leakage of noxious
high-temperature and high-pressure gases can be rapidly pre-
vented when the welded portion of a thermowell and a pro-
tection tube becomes damaged by catalyst movement during
the desulfurization process, so that damage caused by the
leakage of the noxious gases can be minimized and the sta-
bility of the thermowell can be improved.

[0013] Another object of the present invention is to provide
a thermowell blocking apparatus for a high-pressure reactor
used in a desulfurization process, which can prevent noxious
high-temperature and high-pressure gases from leaking out
when the welded portion of a thermowell and a protection
tube are damaged by the movement of a catalyst.

[0014] A further object of the present invention is to pro-
vide a thermowell blocking apparatus for a high-pressure
reactor used in a desulfurization process, having excellent
blocking performance, which can rapidly block the leakage
path of noxious high-temperature and high-pressure gases for
a long time by doubly blocking the thermowell.

[0015] A still further object of the present invention is to
provide a thermowell blocking apparatus for a high-pressure
reactor used in a desulfurization process, which can prevent
economic losses caused by the stoppage of the desulfuriza-
tion process, and which can reduce consequential damages to
human life, the environment, and the like.

Technical Solution

[0016] Inordertoaccomplish the above objects, the present
invention provides a thermowell blocking apparatus, includ-
ing: a protection tube passing through a high-pressure reac-
tor; a thermowell provided at the front end of the protection
tube to be immersed in a catalyst charged in the high-pressure
reactor; a temperature sensor provided in the protection tube
in a state in which it is connected to the thermowell so as to
measure the reaction temperature of the catalyst; and leakage
prevention means provided at the rear end of the protection
tube exposed to the outside of the high-pressure reactor to
block a leakage path of noxious gases.

[0017] Therefore, even when the connection portion of the
protection tube and the thermowell is damaged, the leakage
path of noxious high-temperature and high-pressure gases is
blocked using the leakage prevention means, thereby prevent-
ing the stoppage of the desulfurization process due to the
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leakage of the noxious gases and reducing the damages to
human life, the environment, and the like.

ADVANTAGEOUS EFFECTS

[0018] According to the present invention, when the con-
nection portion of the protection tube and the thermowell is
damaged in the chemical reaction of a catalyst, the leakage
path of noxious gases is blocked by the leakage prevention
means, thereby preventing the noxious gases from leaking
out.

[0019] Further, the protection tube having the leakage path
is doubly blocked using an extended protection tube and an
auxiliary compression blocking unit, so that the leakage path
of noxious high-temperature and high-pressure gases can be
blocked for a long time, thereby providing a thermowell
blocking apparatus having excellent blocking performance.
[0020] Furthermore, after the leakage prevention means is
provided at the rear end of the protection tube, the protective
tube is completely sealed by welding the protection tube to
the thermowell, thereby preventing the unexpected leakage of
the noxious gases.

[0021] Accordingly, the thermowell blocking apparatus
according to the present invention can prevent economic
losses caused by the stoppage of the desulfurization process,
and which can reduce consequential damages to human life,
the environment, and the like.

DESCRIPTION OF DRAWINGS

[0022] FIG.1is a schematic view showing a high-pressure
reactor for a desulfurization process;

[0023] FIG.2isa partially enlarged sectional view showing
a state in which a thermowell is provided in the high-pressure
reactor according to the present invention;

[0024] FIG.3isa partially enlarged sectional view showing
the blocking state of a thermowell according to an embodi-
ment of the present invention;

[0025] FIG.4isa partially enlarged sectional view showing
the blocking state of a thermowell according to another
embodiment of the present invention; and

[0026] FIG.5isapartially enlarged sectional view showing
a sealing cap according to the present invention.

DESCRIPTION OF THE ELEMENTS IN THE

DRAWINGS
[0027] 1: high-pressure reactor
[0028] 2: temperature measuring unit
[0029] 3: leakage prevention means
[0030] 10: body
[0031] 20: protection tube
[0032] 21: front end
[0033] 22: rearend
[0034] 30: thermowell
[0035] 31: temperature sensor
[0036] 41, 42: leakage path
[0037] 50: compression blocking unit
[0038] 52: extended protection tube
[0039] 53: auxiliary compression blocking unit
[0040] 60: sealing cap
MODE FOR INVENTION
[0041] Hereinafter, preferred embodiments of the present

invention will be described in detail with reference to the
attached drawings.
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[0042] FIG. 1 is a schematic view showing a high-pressure
reactor for a desulfurization process. As shown in FIG. 1, the
high-pressure reactor is filled with a catalyst and is provided
with a plurality of temperature measuring units such that it
can be used in a desulfurization process for removing sulfur
compounds from heavy oil.

[0043] FIG. 2isa partially enlarged sectional view showing
a state in which a thermowell is provided in the high-pressure
reactor according to the present invention. As shown in FIG.
2, a protection tube is provided in the high-pressure reactor
such that the protection tube passes through the body of the
high-pressure reactor, a thermowell is provided at the front
end of the protection tube, a temperature sensor for measuring
a reaction temperature of a catalyst is provided in the protec-
tion tube, and leakage prevention means for blocking a leak-
age path of noxious high-temperature and high-pressure
gases is provided at the rear end of the protection tube.

[0044] FIG. 3isa partially enlarged sectional view showing
the blocking state of a thermowell according to an embodi-
ment of the present invention. As shown in FIG. 3, a com-
pression blocking unit is provided at the rear end of the
protection tube to block the leakage path of noxious gases.

[0045] FIG. 41isa partially enlarged sectional view showing
the blocking state of a thermowell according to another
embodiment of the present invention. As shown in FIG. 4, an
extended protection tube is provided at the rear end of the
protection tube, and an auxiliary compression blocking unit is
provided at the rear end of the extended protection tube.

[0046] FIG. 51isa partially enlarged sectional view showing
a sealing cap according to the present invention. As shown in
FIG. 5, the auxiliary compression blocking unit is covered
with a sealing cap, and the sealing cap is filled with a sealing
agent.

[0047] That is, as shown in FIGS. 1 to 2, the thermowell
blocking apparatus of the present invention is configured to
prevent noxious high-temperature and high-pressure gases
from leaking out from the high-pressure reactor 1 at the time
of the unexpected damage of the thermowell used in a tem-
perature measuring unit 2 for measuring a reaction tempera-
ture of a catalyst charged in the high-pressure reactor 1 in
order to desulfurize heavy oil.

[0048] The protection tube passes through the body 10 of
the high-pressure reactor 1 such that the thermowell 30 can be
provided in the high-pressure reactor 1, and, preferably, the
protection tube may be extended to a distance of about 130
mm from the circumferential surface of the high-pressure
reactor 1.

[0049] More preferably, the protection tube 20 may be pro-
vided using a boss 11 in a state in which the boss 11 is adhered
to the inner surface of the body 10 ofthe high-pressure reactor
1 to prevent the detachment of the protection tube 20.

[0050] That is, although the protection tube 20 is provided
to pass through the body 10 of the high-pressure reactor 1, the
boss 11 is adhered to the inner surface of the body 10 of the
high-pressure reactor 1 to cover the front end of the protection
tube 20, thus preventing the detachment of the protection tube
20. Further, the protection tube 20 is extended to a distance of
about 130 mm from the circumferential surface of the high-
pressure reactor 1 in order to easily provide a temperature
sensor 31 described below.

[0051] Thethermowell 30 is provided at the front end 21 of
the protection tube 20 to be immersed in a catalyst charged in
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the high-pressure reactor 1. For this reason, the temperature
sensor 31 can actually measure the reaction temperature of
the catalyst.

[0052] Preferably, the thermowell 30 is provided by insert-
ing it into the front end 21 of the protection tube 20 and then
welding them together to prevent noxious gases generated by
a chemical reaction of a catalyst charged in the high-pressure
reactor from leaking out.

[0053] This thermowell 30 is connected with a temperature
sensor 31. This temperature sensor is provided in the protec-
tion tube 20, and actually measures the catalyst reaction tem-
perature transmitted through the thermowell 30. The mea-
sured catalyst reaction temperature is transmitted to a process
control room through a temperature transmission unit, and is
then monitored in real time in the process control room.
[0054] The front portion of the thermowell 30, which is
immersed in a catalyst, is covered with a cap 33 to protect the
thermowell 30.

[0055] Meanwhile, the leakage prevention means 3 accord-
ing to the present invention is provided at the front end 21 of
the protection tube 20 exposed to the outside of the high-
pressure reactor 1, and serves to block a leakage path 41, 42
of' noxious gases generated by a chemical reaction of a cata-
lyst when the portion at which the thermowell 30 is connected
with the protection tube 20, that is, the welded portion
becomes damaged by the movement of the catalyst.

[0056] The leakage path 41, 42 includes the welded portion
41 of the thermowell 30 which damaged by the movement of
the catalyst and inner passage 42 of the protection tube 20.
The noxious gases leaking through the leakage path 41, 42
finally leak from the high-pressure reactor 1, thus causing
damages to human life, the environment, and the like.
[0057] The high-pressure reactor 1 used in the desulfuriza-
tion process is operated at a high pressure of about 160
kg/cm?® and a high temperature of about 440° C., and includes
hydrogen sulfide (H,S) and ammonia (NH;) in concentra-
tions of 1,000 ppm therein. When these noxious high-tem-
perature and high-pressure gases leak out through the leakage
path 41, 42, serious damages to human life, the environment,
and the like ensue.

[0058] Therefore, as shown in FIG. 3, an embodiment of
the leakage prevention means 3, serving to prevent the nox-
ious gases leaking through the leakage path 41, 42 and thus
causing serious damages from leaking out, is configured such
that a compression blocking unit 50 is provided at the rear end
22 of the protection tube 20.

[0059] That is, the compression blocking unit 50 provided
atthe rear end 22 of'the protection tube 20 blocks the leakage
path 41, 42, thus preventing the noxious gases from leaking
out through this leakage path 41, 42. It is preferred that the
leakage path 41, 42 be completely blocked by providing the
compression blocking unit 50 at the rear end 22 of the pro-
tection tube 20 and then welding them together.

[0060] In this case, the compression blocking unit 50 pro-
vided at the rear end 22 of the protection tube 20 may be
provided through an interference fitting method. More pref-
erably, in order to rapidly provide the compression blocking
unit, the compression blocking unit 50 may be provided
through a screwing method using screw threads 51 formed on
the inner surface of the rear end of the protection tube 20 and
the circumferential surface of the compression blocking unit
50, thus rapidly blocking the leakage path 41, 42.

[0061] As shown in FIG. 4, another embodiment of the
leakage prevention means 3 is configured such that an
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extended protection tube 52 is provided at the rear end 22 of
the protection tube 20, and an auxiliary compression blocking
unit 53 are provided at the rear end of the extended protection
tube 52, thus doubly blocking the leakage of noxious gasses
passing through the leakage path 41, 42.

[0062] In this case, owing to the extended protection tube
52, the length of the protection tube 20 exposed to the outside
of'the high-pressure reactor 1 is increased, so that the leakage
path 41, 42, through which noxious gases pass, is substan-
tially extended, with the result that the leakage of noxious
gases can be delayed.

[0063] Further, since the leakage pressure coinciding with
the leakage of noxious gases is blocked for a long time using
the extended protection tube 52, the time necessary for solv-
ing the leakage of the noxious gases can be secured.

[0064] The extended protection tube 52 playing the above
role is provided at the rear end thereof with an auxiliary
compression blocking unit 53 to block the leakage path 41,
42, so that, finally, the leakage path 41, 42 is doubly blocked,
thereby securing stability and preventing damages from
occurring to human life and the environment.

[0065] The extended protection tube 52 and the auxiliary
compression blocking unit 53 may be provided through an
interference fitting method, respectively. However, it is
advantageous that they be provided through a screwing
method in order to easily and rapidly provide them, as
described above.

[0066] Moreover, it is preferred that the extended protec-
tion tube 52 provided at the rear end 22 of the protection tube
20 and the auxiliary compression blocking unit 53 provided at
the rear end of the extended protection tube 52 be completely
blocked by providing the extended protection tube 52 and the
auxiliary compression blocking unit 53 and then welding
them together.

[0067] Meanwhile, the compression blocking unit 50,
which is provided at the rear end 22 of the protection tube 20
and finally blocks the leakage path 41, 42 and thus can secure
the safety of the space in which the high-pressure reactor 1 is
provided, and the auxiliary compression blocking unit 53,
which is provided at the rear end of the extended protection
tube 52, are covered with a sealing cap 60 having a sealing
space 61 and thus isolated.

[0068] Here, it is shown and described that the sealing cap
60 is provided to cover the auxiliary compression blocking
unit 53 provided at the rear end of the extended protection
tube 52.

[0069] Thatis, as shown in FIG. 5, since the sealing cap 60
is provided at the rear end of the extended protection tube 52
to cover the auxiliary compression blocking unit 53, even
when noxious gases unexpectedly leak from the auxiliary
compression blocking unit 53, the noxious gases do not leak
out because the auxiliary compression blocking unit 53 is
isolated from the outside by the sealing cap 60.

[0070] More preferably, a sealing hole 62 is formed in the
upper portion of the sealing cap 60, and then the sealing hole
62 communicates with the sealing space 61, and thus the
sealing space 61 and the auxiliary compression blocking unit
53 are completely sealed with a sealing agent supplied
through the sealing hole 62.

[0071] When the sealing agent is completely charged into
the sealing space 61, it is preferred that the unexpected leak-
age of noxious gases be prevented by closing the sealing hole
62.
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[0072] As described above, according to the thermowell
blocking apparatus of the present invention, the leakage of the
noxious gases generated by a process of removing sulfur
compounds from heavy oil can be prevented, and additional
damages can be prevented by rapidly blocking the thermow-
ell at the time of the leakage of noxious gases.

1. A thermowell blocking apparatus for a high-pressure

reactor used in a desulfurization process, comprising:

a protection tube passing through a high-pressure reactor;

athermowell provided at a front end of the protection tube
to be immersed in a catalyst charged in the high-pressure
reactor;

a temperature sensor provided in the protection tube to
measure a reaction temperature of the catalyst, the tem-
perature sensor being connected with the thermowell;
and

leakage prevention means provided at the protection tube
exposed to the outside of the high-pressure reactor to
block a leakage path of noxious gases.

2. The thermowell blocking apparatus according to claim

1, wherein the leakage prevention means includes a compres-
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sion blocking unit which is provided at a rear end of the
protection tube and blocks a leakage path of noxious gases.

3. The thermowell blocking apparatus according to claim
1, wherein the leakage prevention means comprises:

an extended protection tube provided at a rear end of the

protection tube; and

an auxiliary compression blocking unit which is provided

at a rear end of the extended protection tube and blocks
a leakage path of noxious gases.

4. The thermowell blocking apparatus according to claim
1, wherein the leakage path of noxious gases is blocked by
providing the leakage prevention means at the protection tube
and then welding them together.

5. The thermowell blocking apparatus according to claim
2, wherein the compression blocking unit is covered with a
sealing cap having a sealing space and thus isolated, and the
sealing space is charged with a sealing agent.

6. The thermowell blocking apparatus according to claim
3, wherein the auxiliary compression blocking unit is covered
with a sealing cap having a sealing space and thus isolated,
and the sealing space is charged with a sealing agent.
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